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@ Method of producing optical recording medium. 

@) The optical recording medium, which can record informa- 
tion which can be subsequently erased, is produced by ther- 
mally sintering a mixture of Te02, a reducing agent (such as 
Al, SI, Ti etc.) and, optionally, an erasablllty-enhancing addlth/e 
so as to cause reduction of the Te02. optionally pulverising the 
product and pressing and forming the pulverised product, and 
producing an optical recording layer by vacuum deposition of 
the sintered product or the formed product made therefrom. 
The method avokis difficulties assodated with spilling of 
cm the source due to sudden reaction during vacuum deposition, 
^ and since dissociation of the tellurium proceeds gradually at a 
constant speed, there Is little deviation of chemtoal composi- 
lf% throughout the film thickness. Moreover, ^ce a large 
■•^ quantity of source can be prepared at a time and necessary por- 
10 tlons can be teken therefrom for use, the reproducibility can be 
t** far better than in conventional methods, and films of identical 
characteristics may be obtained. 
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Me-bhod of producing op-bical recording medium 

This invention rela-tes "bo a mebhod of producing 
an optical recording medium capable of recording information 
which may be subsequently erased. 

U.S. Patent 3,971,874 proposes a recording 
5 material having a thin film whose fundamental material is 

tellurium suboxide of the formula |f eO H (0<x <2). When the 
thin film is irradiated with light such as a laser beam, 
the teaiperature thereof increases and thereby the optical 
density of the thin film increases. 




one of the composition models of the material is one where fine 
grains of Te are distributed in (stoichiometric) tellurium 
oxide TeO^. The fine grains of Te collect together on 

15 irradiation with light and thereby increase in particle size. 
As a result 9 the reflective index and extinction coefficient 
in, the illuminated area change so that information may be 
recorded as desired. By detecting the changes in the re- 
flectivity and transmission of this thin film, the recorded 

20 information may be reproduced* 

Thin films comprising tellurium suboxide are 
used for recording discs for still picture file systems, 
document file systems and others in view of the high sensivity 
and high signal quality of the films. 

25 Various methods Of producing a thin film of 
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Patent 3,971 .874 dxsc reduction reaction with the 

' ::r:rr:r ::::::! — - - -rr 

Teu^ on oxveen from the TeO, xn order to 

while removing part of the oxygen rr 2 

obtain a thin film of ^^0^1 t^^*^^^' ^. ffeOxl 
A method of producing a thxn fxlm of ITeOxJ 
^-.a Te and a source of Te02 
10 (OCX < 2) by using a -"^^ J^J^/^^^^i^^neously on a board, 
which are evaporated and deposxted ^ „f the 

^'1 of the vacuum deposition temperature of the 
«i.h control of the vacu P ^ ^^^^^^ disclosed 

T':::^::::^ o. r ;8:h Lnt assembly of ^ppx^ed 

- --CS ----:::;„-r;hr I'reducing metal and .eO are 

^4~^A (sktiri the TeO« reduced) by 
...ed and the mixture -^^^^-^ :;\^:::;Later%r the liUe. 
heating in a quartz crucxble usxng a cox 

(Such a method is disclosed in the Proceedxngs of the 28 

*^ A«r.iied Physics Associatious , p. 108, 1901, 
20 aoint Assembly of ^^Pj^^ ^^^^^ ,^^,,,1 OisU Technology, 

and the Proceedings of SPIB, vox. j*., k 

p. 195. 1982). ^^^^^^^^ ^^^^^^^ i„t„„tion recording ..hi. 

„ additives e.„ also be produced .He^„etHod. 
Patent 4,n8,73<.. European P.t».t Application 
proceeding, of SPIE. Vol 420. Optical Storage ''^^^ 
173-177. in thase «thod. .eloniu., .alph«-. ger«..xu-, txn, 
-hVk^ like are used as additives. 

The., erasable optical i„£.r»tion recording 
' tbln «l»s .a, be used repeatedly, and higber --'J'-^^^^^'^^ 
reproducibility of til. ccposltio. are re^Ur^. than tbo-e 1. 
th! conventional recording thin fll~ of non-erasable (s.ngle 

35 — '^-^ ,^,,,^„g b.v. bee, proposed to 
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»is and, for example, Ge and Sn sources 
.nd evaporating the„ si»ult.„e„usl. on a 3 b 
■ the heatin. t.„p.r.t„re of eaoH soL" L Z ^ "°'-°"^»« 
sources. (Such a .ethod is disclosed i^ P " 
Application ^4202,93.2 and ProcJ^ ^f l . 

(2) Osin, T.n ^ "i^P'*!- PP-46 to 48). 

w«H additives e! .".s T/" ^ ^ 

•0 hoard controilin, ^^t^^: ----".^rr " °" ' 

thi „ixed raw ^^t"!!!' """""" "^^-^ion, in „,i.h 

.5 additive ie placed " a"T"'"* "'"^ °- ""'-"l 

or .ol.Menu: sul '.r^' " ° 

Patent 4 278 ,,7 " . ' " """l""" 1» V.s. 

m thi. E-'Pean Patent Application 843O2103 2, 

In this method, the «etal boat is heat.H t„ »J"-!I93.2). 
TeO on the boat surface .nH reduction of 

20 whiL r..ovi„« part Of the ""T ^» P-'°™.d 

film Of rre0.n .^7- --2 obtam a thin 

(4, - ^2) containing the additive. 

.ixmg powder Of ""c": TlTllt iT"" '"^ 
method according to , M I °" r.i^oing agent, in a 

= 5 leo, and additive ili't^ad o?""""" '"^ °' 

-th'od is disciHid rrr """^ • '^-h a 
xn ehis „etho::r rawirrri :'rp:r"""°" 

or other inert receptacle, and the "LTwa'l'o:":" 

is heated by coil heater or the iL! t! receptacle 

o..^: f r:. TOO* • - 

-h a method h^^.^z^::-:::^::^—- 

" «>< .<2, thin film ,s.ii,. offTciertl,. with 
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uniform quality, and excellent reproducibility. In a 
first embodiment of the invention, the method comprises a first 
step of mixing tellurium dioxide TeO^ and a reducing substance, 
a second step of heat-treating the mixture obtained in the 
5 first step so as to reduce part of the TeO^ and form a sintered 
body, and a third step of evaporating and forming a tellurium 
oxide compound optical recording thin film on a board by using 
the sintered body obtained in the second step as a vacuum 
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deposition source. 



in one of the enO^odiments of the present invention, 
a mortar is used in the first step, in" which 
5 tellurium dioxide TeO^ and reducing substance are 
mixed. A ball mill may be used instead of the 
mortar, in the second step, an electric furnace is 
used, and the mixture obtained in the first step is 
dried, put on a quartz boat and placed into the 
10 electric furnace to be heated in an inert gas 

atmosphere, so that a sintered body is formed. The 
heat treatment temperature is set within a range of 
400OC to 1,000«>C. It is further effective to 
define this heating range within 600«c to 700 «>C As 
15 the reducing substance, at least one element may be 
selected from the group consisting of Al, Si,' Ti V 
Cd; m, sn, Sb, Ta, W, Cr, Mn, Fe, Co, Ni, Cu, Zn, ' 
Ge, MO, Bi, Pb,S, Se, and C. if the reducing 
substance is M, the sintered' body is at least an 
20 aggregated body of M-Te alloy, m-O oxide and TbO^, 

■ AS the reducing substance, at least one element • 
selected from the group consisting of cu, Sn, Pb 
Al, in, Zn, Bi, Ge, Se, and Cd is effective, and,' in 
25 particular, at least one element selected from the 
group consisting of Cu, Al, Sb, Pb, and In is more 
preferable. The mixing ratio o of this reducing 

sabstance may t)e set within a range of 15 mol% < « < 80 
molt. — 

30 

m the third step, a vacuum deposition apparatus is 
used, and the sintered body obtained in the previous 
step is put in a quartz container, heated by a 
proper heating means, and a tellurium compound 
35 optical recording thin film is evaporated on a board 
placed on a support stand. The heating means may 
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compound optical recording thin film on a board by 
using the mixture obtained in the third step as the 
vacuum deposition source. 

5 i„ the embodiment, as the additives, Ti, V, Ta, Cr, 
MO, W, Mn, Pe, CO. Ni. Pt, Cu, Ag, Zn, Cd, Al, In, ^ 
Tl, Si, Ge, Sn, Pb, AS, Sb, Bi, S, Se, and Au ,.ay be 
usU either alone or in oxide form, independently or 
as compound of substances. The content fl of the 

10 additives «.ay beset in a range of 10 weight (wt.)% i e 
£ 40 

preferably, as the additive, at least one element 
selected from a group comprising Zn, Cd, In, Tl, Ge, 
15 sn, Pb, AS, Sb, Bi, S and Se is effective, and at 
least one element selected from a group comprxsxng 
Ge, sn, se, Bi, in and Zn is more preferable. 

The content 6 of the additive is particularly 
20 effective when set within a range of 10 wt.% < B _ 
30 wt.%. 

AS the additive, it is also possible to use at least 
one compound selected from the group of compounds 
25 consisting of Ti-Te, V-Te, Ta-Te, <^-J-' J^-J^' 
„_Te Mn-Te, Fe-Te, Co-Te, Ni-Te, Pt-Te, 

Cu-tI, Ag-Te, Zn-Te, Cd-Te, Al-Te, in-Te, Tl-Te, 
Si-Te, Ge-Te, Sn-Te, Pb-Te, As-Te, Sb-Te, Bi-Te, 
S-Te, Se-Te, and Au-Te. 

30 

It is also possible to use, as the additives, 
either independently or in -"^^-^f ^^^^ J^^; 
pounds selected from the group consisting of Ge Te, 
Sn>Te, In-Te, Pb-Te, Sb-Te, Se-Te, Zn-Te, Al-Te, 
35 Bi-Te, Cu-Te and Au-Te. 
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compound optical recording thin film on a board by 
using the mixture obtained in the third step as the 
vacuum deposition source. 

5 In the embodiment, as the additives, Ti, v Ta Cr 

w, ^ CO, Ki, pt, cu, .g, c.,\i:\::' 

used exther alone or i„ oxide form, independen'tj or 
as compound of substances. The content b of the 

Preferably, as the additive, at least one element 

15 Tn IT ^ ^''^"^ comprising Zn, Cd, in, Tl, Ge, 

15 Sn, Pb, AS, Sb, Bi, s and Se is effective, and at 
least one element selected from a group comprising 
Ge-, sn, se, Bi, m and zn is more preferable. 

The content B of the additive is particularly 
20 effective when set within a range of 10 wt.% < b i 
30 wt.%. - - 

AS the additive, it is also possible to'use at least 
one compound selected from the group of compounds 
25 consisting of Tl-Te, v-Te, Ta-Te, Cr-Te, Mo-Te, 
W-Te, ^ Mn-Te, Pe-Te, Co-Te, Ni-Te, Pt-Te, 
Cu-Te, Ag-Te, Zn-Te, Cd-Te, Al-Te, In-Te, Tl-Te, 
Sl-Te, Ge-Te, Sn-Te, Pb-Te, As-Te, Sb-Te, Bi-Te, 
S-Te, Se-Te, and Au-Te. 

30 

It 18 also possible to use, as the additives, 
Either independently or in combination the Te com- 
pounds selected from the group consisting of Ge-Te, 
Sn-Te, in-Te, Pb-Te, Sb-Te, Se-Te, Zn-Te, Al-Te, 
35 Bi-Te, Cu-Te and Au-Te. 
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As the vacuum deposition source, Ge may be combined 
with at least one compound selected from the group 
consisting of Sn-Te, In-Te, Pb-Te# Sb-Te, Se-Te, 
25n-Tef Al-Te> Bi-Te, Cu-Te cuid Au-Te. In this 
5 case, the content £ of Ge is set in a range of 
0 wt,% < B < 10 wt.%. 

In the fourth step of this embodiment, a vacuum 
deposition apparatus is used, and the mixture 

10 obtained in the third step is put in a quartz 
container,' heated by a heating means, and a 
tellurium compound optical recording thin film is 
evaporated and formed on a board placed on a support 
stand. As the heating means, coil heater is used, 

15 and the heater temperature is set within a range of 
500*^0 to 1,000''C. 

It is effective to set the degree of vacuum of the 

—3 

vacuum deposition apparatus within a range of 10 

-7 -5 • 

20 Torr to 10 Torr, or more preferably below 10 

Torr. As the heating means, cin electron beam is 

used, and as the vacuum deposition source r the 

pellets obtained by compacting the mixture powder 

produced in the third step are used. 

25 

This invention provides various advcuitages, cunong 
other, which are as follows* 

As compared with the conventional method of produc- 
30 ing tellurium oxide compound thin films, the method 
of producing [TeOx] compound thin film as optical 
recording medium in the present invention provides 
the following features: 



35 1) The uniformity of composition of [TeOx] com^ 
pound thin film photosensitive layer is extremely 
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enhanced. 

2) Since there is only one vacuum deposition 
source, the structure of vacuum deposition apparatus 

5 is simple, and the source itself is a sintered body 
(a solid body) which is easy to handle and good in 
workability • 

3) By mass production of sintered body, difference 
10 of quality is eliminated among the manufacturing 

lots of optical ^recording media. 

Similarly, the method of containing additives to the 
iTeOx] compound thin film having the same features 
15 1) through 3) is achieved, so that erasable optical 
information recording thin films may be easily 
obtained. 

While the novel features of the invention are set 
20 forth with particularly in the appended claims, the 
invention, both as to organization and content, 
will be better understood and appreciated, along • 
with other objects and features thereof, from the 
following detailed description in conjunction with 
25 the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a sectional view showing the mixing 
operation of starting materials in a step to obtain 
30 sintered body as the vacuum deposition source of 
the present invention; 

FIG. 2 is a sectional view of an electric furnace 
used for sintering; 

35 

FIG. 3 is a sectional view of an apparatus for 
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producing iTeOxl compound thin films by using the 
sintered body; 

PIG. 4 is a perspective view showing a pellet as the 
5 vacuum deposition source j 

FIG. 5 is a sectional view of a press jig for form- 
ing the pellet? 

10 FIG. 6 illustrates the difference in the humidity 
resistant 'characteristics due to difference in the 
vacuum deposition method of [TeOx] compound thin 
film? 

15 FIG. 7 is a schematic diagram of an apparatus for 
recording and reproducing information signals on an 
optical disk produced by the method according to the 
present invention? 

20 FIG. 8 is a graph showing the difference in the 

humidity resistant characteristics due to difference 
in the vacuum deposition method of [TeOxJ compound 
thin film containing Sn as additive; 

25 FIG. 9 is a schematic diagram of an apparatus for 
recording, reproducing and erasing information 
signals on an optical disk produced by the method 
according to the present invention? and 

30 FIG. 10 shows the change in the O/Te ratio with 
respect to the content of Cu> when [TeQsc] compound 
thin film Is formed by using the sintered body 
produced by varying the Cu content to be added to 
TeO, in the heat treatment step. 
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DETAILED DESCRIPTION OF THE INVENTION 

AS one of the features of the method of producing 
an optical recording medium in this invention, the 
mixture body obtained in the following steps is used 
5 as the vacuum deposition source. 

(a) step to make a mixture by mixing tellurium 
dioxide TeOj and reducing substance. 

10 (b) step to make a sintered body by heating the 
mixture obtained in the previous step and causing 
part of Te02 react with the reducing substance. 

(c) Step to make a mixture body by mixing additive 
15 to the powder obtained by pulverizing the above 
sintered body. 

When vacuum deposition is performed by using the 
sintered body obtained in steps (a) and (b) as the 

20 vacuum deposition source, a pure fTeOx] thin film is 
obtained, and when vacuum deposition is performed by 
using the mixture body obtained in processes up to 
(c) as the vacuum deposition source together with 
the additive, an erasable [TeOx] compound thin film 

25 is obtained. 

According to this invention, the majority of the 
reduced form of Te02 resulting from heat treatment 
is bonded with part of reducing metal M to form a 

30 compound Te-M, which is combined with unreacted 
TeOj and m-O oxidized as a result of reaction, 
thereby forming a uniform sintered body. At the 
time of vacuum deposition, TeOj in this sintered 
body and Te isolated from the Te-M bonding are 

35 simultaneously evaporated, and a thin film of [TeOxl 
(0<x<2) is formed on a board. 
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This method of using sintered body is free from the 
phenomenon of spilling of the source because the 
reaction is less violent as compared with the process 
of evaporating while reducing. Besides, since 
5 dissociation of Te progresses gradually at a constant 
speed, deviation of the chemical composition in the 
direction of film thickness hardly occurs. More- 
over, since a large quantity of source is prepared 
at a time and necessary portions are dispensed for 
10 use, the reproducibility is far better than in 

other methods and films of identical characteristics 
may be obtained. In addition, a result of obtaining 
a thin film of [TeOx] resistant to humidity was 
observed. 

15 

Next, when mixing the additive material to the powder 
obtained by pulverizing this sintered body, by 
dispersing the additive uniformly into the sintered- 
body powder, it may be uniformly contained in the 

20 [TeOxi thin film without obvious deviation in the 
chemical composition, with less isolation from the 
[TeOxl components during vacuum deposition process. 
When the vapor pressure and melting point of the 
additive material and [TeOx] material are selected 

25 as close to each other as possible, the additive 
concentration in the [TeOx] thin film becomes more 
uniform. 

FIGS. 1 through 3 illustrate the processes of making 
30 a sintered body in this invention. 

FIG. 1 shows a mortar 10 In its sectional view, in 
which powder of tellurium dioxide Te02 and powder 
of reducing substance 14 (to be shown later) are 
35 pjt and mixed well by a pestle 16. A ball mill may 
be used in this mixing process instead of the 
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mortar. By mixing the TeO^ powder and reducing 
substance together with alcohol or acetone, a 
uniform mixture may be easily obtained. The mixed 
powder 18 is dried, put on a quartz boat 20, and 
5 heated in an electric furnace 21 as shown in FIG. 2. 
FIG. 2 shows a quartz core tube 22, heater 24, 
insulator 26, outer wall 28, and thermocouple 30. * 
Heat treatment is effected in an inert gas 
atmosphere of Ar, or the like. The inlet and 

10 outlet of the gas are respectively indicated by 

numerals 32 and 34. The heat treatment temperature 
varies with the reducing substance, and approximately 
ranges from 400»C to 1,000*C. Reduction reaction in 
this range brought about a clean sintered body. 
15 That is, below 400»C, the reaction does not progress 
sufficiently, and over 1,0000c, the Te element is 
evaporated in a large quantity during heat-treatment 
and both are not preferable. One of the causes of 
this phenomenon is considered to relate to the 
20 melting point of the additive, or that of Te 

produced in the initial phase of reaction. Namely, 
the melting point of the additives mentioned above 
is, excluding that of Se, S, As, etc., relatively 
high such as about 1,000»C or higher, and therefore, 
25 reaction is hard to develop at low temperature. 

Therefore, since the reaction proceeds in a form of 
melting into Te (mleting point: 450«'C) produced in 
the Initial phase of reaction, it is estimated that 
the reaction hardly takes place below 400»C. On the 
30 other hand, over 1,000»C, since the temperature is 
close to the boiling point of Te (1390»C) , it is 
considered that Te is hard to exist in the sintered 
body. Particularly in a range of 600»C to 700»C, a 
clean sintered body with less volatile content, good 
35 reproducibility and sufficiently advanced reaction 
could be obtained, in the case of Se, S, As, etc.. 
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since the melting point thereof is lower than that 
of Te, a sufficient reaction is obtained at a tem- 
perature of around 400*C. 

5 A8 the reducing substance M, at least one element 
may be selected from the group consisting of Al, Si, 
Ti, V, Cd, in, Sn, Sb, Ta, W, Cr, Mn, Fe, Co, Ni, 
Cu, Zn, Ge, Mo, Bi, Pb, and other metals or semi- 
metals, and S, Se, C, etc. For example, reducing 
10 substance M reacts with TeOg by heat treatment to 
induce a change as expressed by a formula mTeOj 
+ nM + TeM + MO + TeOj (where m, n are natural 
numbers). That is, part of TeO^ is reduced by part 
of reducing substance M to become Te, and M 
15 simultaneously deprives of oxygen O to form oxides 
such as MO, M2O3 and MOj. At this time, the 
majority of Te produced by reduction is bonded with 
the reducing substance M which is left over un- , 
reacted to make compounds such as MjTe, MTe, MjTeg 
20 and MTe2, which are contained in the sintered body. 
Therefore, the sintered body obtained as a result of 
heat treatment may be said to be an aggregated body 
of M-Te alloys, M-O oxides, and TeOj. 

25 Among the reducing substances mentioned above, Cu, 
Sb, Pb, Al, in. zn, Bi, Ge, Se, and Cd not only 
reduced tellurium dioxide at an adequate speed, but 
also produced a uniform sintered body, being likely 
to form a solid solution with the Te resulting from 

30 reduction. In particular, when Cu, Al, Sb, Pb and 
in were used, it was found that a solid solution 
with Te was easy to be formed so that an extremely 
uniform sintered body , could be obtained. 

35 The mixing ratio Xa of reducing substance was proper 
in a range of 15 mol% to 80 mol%, that is 15 mol% 
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1 Xa < 80 mol%. when the mixing ratio is less than 
IS mol%, reduction does not proceed sufficiently, and 
the [TeOxJ thin film evaporated and deposited by 
using this sintered body was, as mentioned below, 
5 extremely high in oxygen O content, small in 

coefficient of light absorption, and in sufficient 
m the optical change before and after recording. 
When the mixing ratio is over 80 mol%, reduction 
proceeds overly, and the [TeOx] thin film evaporated 
10 and deposited by using this sintered body was 

extremely high in Te content, unstable thermally, 
and was unusable as optical recording film. When 
the mixing ratio was somewhere between 15 mol% and 
80 mol%, a sintered body of an appropriately 
15 advanced reduction of TeO^ was obtained, and it was 
found that a [TeOxJ thin film could be obtained as 
the principal material of the optical recording 
medium having characteristics corresponding to the 
nixing ratio by using it. 

20 

At this time, it is not necessary that the reducing 
substance be only one kind as mentioned above. Pox 
example, when n kinds of substances are used, 
supposing the individual mixing ratios to be'xi, X2, 
25 xn mol%, the same discussion as raised above 

can be made by referring to the total content of 
Xo - XI + x2 + . . . + Xn. 

PIG. 3 shows a method of forming [TeOx] thin film by 
30 using the sintered body obtained as set forth above 
and vacuum deposition apparatus 36. The degree of 
vacuum in vacuum area 37 aiay be about lo"^ Torr to 
10" Torr, and in particular a strong film with high 
adhesion is obtained at less than 10~^ Torr. For 
35 example, sintered body 38 obtained by the above heat 
treatment is put in a quartz tube 40, heated from 
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o„«ia. by use of coil he..:.r 42, «.a a ITeOxl thxn 
7Z i^ for-ea on a board 46 placed on a support 
at^d 44. «. ade^t. heater temperature .hould be 
Tt^in the ran,e o. 500-C to 1.000-C. and vacuu. 
5 depoeitlon .peed and £il« composition may be 

tilled within this range. The coil heater 42 x. 

c^I^ted to an external power source 50 through an 

electrode 48 and is energised to heat. 

10 The sintered body source 38 is made bo-^-°- 

oulverising the sintered body mass-produced in the 
£t «eatlent step and using various portrons 
U.er.£rom, so that the reproducibility may be 
enhemced. 

aside from the heating of the 
AS the heating method, asiae irow 

entire surface from outside by using heater as 

.bo,.; it is also possible to be.t^ 

- -:Ts fasref rherpretr::-dirc r .s 

" t 4\btai«ed hy compacting - 

ed sintered body as the source. For «.ample, the 
Sse Of the pellet is about 20 mm in diameter and 
TZ t thicLess. But this sire may be seiec-d 
2S freely depending on the si« of 

evaporated on and the thickness of thin film. Th 
!^Lts are formed by using a Ji9 54 as "bown in 
™ 5 The jig 54 includes an operation part 58 
havU'a pushing bar 56, a main body 62 

TVZ a circuit: hole SO in which the pushing bar 
T^^:Z.. and a bottom 66 having a col„^« 
protruding part 64 to close the lower end of the 
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Chemical co^sltlon U s^lTlZZT. °- 

control Of va=uu» aepositiL spetd 

aa »«,tio„ed later, h»iaity reslft^' "='' 

i=. as coi«,rea with th» f f, ' aintered body 

" »at.od. deneer ^^^^^^^^7 ."T 

affects Of a^ so 1."°'"'"" ^'°» 

15 deterloratloB 1, .st^^l/! 

•stmated to be small. 

A method of aanufaotnrlM an ..... 

">in t,^ „„„,,^ JJ> ""aable ,TeOx, ,0<x<2, 
• -inly »ade of TeOx was », . "'""^ -terial 
" parent P-lXoat^oTj "s^^tr* ^T^'^ ""^'^ 
"-at the foUowin, ^thod =o"d k. , 
composition of the »ateri,r L ' . ^"'^^ '° 
that a recording thin f ita 

could be Obtained, .^at f° ''^>'°^°clbinty 

as vacuum deposition source "e l t" "''"^ " '"^ 
<*a sintered body and add ""'^ comprising 

-a method rs"o"'^:o"::d'°" 

substance M explained ab!ve. = 

-c^es::irdL°:s::rrti?r r 

relatln, to the additive to b !f '' ^^""ad, 
body. When the vaeu^ I! •^'—a 

— *a; dlff^LH^' avaporatmg the «.i,,,, 
•rent from the vacuum deposition 
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condition for obtaining a [TeOxl thin film by 
indirectly heating the sintered body alone. 

That is, -even if there is certain difference in the 
5 vacuum deposition condition between that of the 

iTeOxl components and that of additives, such ^ 
troubles as isolation of the additive substance from 
tTeOxl componetns to be advanced in evaporatxon and 
remaining of the additive substance in the source so 
10 as not to be found in the finally obtaxned iTeOx] 
thin film do not occur, and a [TeOx] thxn fxlm 
containing additives at a desired concentration may 
be obtained. 

15 This is derived from the characteristic 

0/Te ratio in the vacuum deposition film varxes wxth 
the heating condition, especially evaporating rate, 
if the initial composition of sintered body xs s^, 
that is, the composition of sintered body can be 

20 selected according to the ^-"^^t^^"!,^hat 
, additives by making use of the characterxstxc that 
the oxygen O content increases «hen the evaporating 
rate is raised while the tellurium Te content 
increases when the evaporating rate is lowered: 
25 More specifically, in the case of Se S, -o™^^- 
When the vapor pressure of the additives xs hxgh, 
the mixture is formed by slightly increasxng the 
oxygen content in the composition of sintered body, 
and a thin film is formed by lowering the evaporat- 
30 ing rate. To the contrary, in the case of Au or Sn 

having a low vapor pressure, the mixture f-'^-^ 
. .4,y-slightly increasing the tellurium Te content xn 
. ..the composition of .sintered body, and a thin film xs 

fomed by raising the evaporating rate. 
35>ro=c=ss, ITeOxl thin films of different addxtxves 
may be obtained at a same O/Te ratio. 
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*. other factor, the fixture added to the wintered 
pos.e„.s . certain .utual action with the "e 
" the axnterea body in the heating process. For 

5 melted to be -ixed with Te before bein, evaporated 
evaporated as an alloy with Te so Is toT 
d.^ersed u„ifor„ly in the fil„ bec.ose vacu™ 
^positxon proceeds while iceeping correlation with 
the Te vacu„„ deposition ,„antlty. Anyway, since 
10 the nature is evaporated ^iforMly i„ the ,TeOx7 

f^:tur:^f\\" ^" -is 

Se^fact:™ ^ 



15 »s the additives, „etals, se»imetals or nonmetal 
elects such as li, v, Ta, cr, «o, „, co, 
Hx, Pt, c», zn. Cd, Al, in, ,1, Si, ce, s„, 

or'i^ ;n!'; T *" ""^ "O"^ 

or i„ the form of oxide, independently or as com- 

^^"1 r'""-- -ntent of the additiL 

in the xeox thin fils, is effective 1„ a range of 0 

Aooll T °» ^""Ple. in Patent 

Application 84302193.2 Tar^=^^ , 
NO 55-285,n Japanese Laid-open Patent 

NO. 55 28530, or, nore preferably, within the range 
25 of 10 to 30 »ol%. m order to realise this, the 
opt™ content 6 of additive in the vacuum deposl- 

40 "^^^ ^^^^ " -^-^ to 

wit^^I"" '° ^ " ^ -^-^ though it is variable 
30 Td^?!? ""^'^ <aepending on the material of 

30 additives, and vacuum deposition thin films with 
excellent recording characteristics and stability 
could be Obtained in this range. The additive • 
substance is, at the time of vacuum deposition as 
mentioned above, taken into the evaporated thin fil„» 
35 and acts on the Te fine particles in the iTeOx] 

(0 < X < 2), and is bonded with Te, for example, as 
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element monomer, so that Te fine particles may be 
easy to occur an reversible phase transition. It 
may be also considered to exist in the vicinity of 
Te to serve to increase the coefficient of thermal 
5 diffusion (as disclosed in European Patent Application 
84302193.^^- - 

Among the additives mentioned above, in order to 
further enhance the uniformity of the evaporated 

10 film composition, to prevent the board from being 
damaged by lowering the evaporating temperature or 
satisfy other conditions, as the substances capable 
of being evaporated in the conditions close to the 
TeOx forming condition, materials having melting 

15 point and vapor pressure as close to either of those 
of Te or Te02 as possible should be selected. 
Materials having melting point and vapor pressure as 
close to those positioned between those of Te, Te02 . 
could be selected, too. In this respect, Zn, Cd, 

20 In, Tl, Ge, Sn, Pb, As, Sb, Bi, S and Se were 

particularly effective. Above all, when Ge, Sn, Se, 
Bi, In, Zn were used, the vacuum deposition was easy 
and the recording characteristics of the obtained 
thin film were excellent. 

25 

When the content of these additives is selected 
within a range of 10 wt.% to 30 wt.%, the aforesaid 
content is achieved, and thin films particularly 
excelling in erasable property can be obtained (as 
30 disclosed in European Patent Application 8430219*3*2). 
At a higher content, however, the erasable property 
is sacrificed. To the contrary, if the content is 
too small, V sufficient erasable property may not be 
obtained. 

25 

These additives may be used either alone or in the 
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form of oxide, nitride, halide or carbide, but when 
added alone, the vacuum deposition was generally 
easier and reproducibility of characteristics was 
higher. However, in the tellurium compounds of 
5 these substance, as compared with those alone, the 
melting point and vapor pressure are very close to 
those Of the iTeOxl (0 < x < 2) compound evaporated - 
from the sintered body of the principal material, 
and a vacuum deposition source excelling in stability 
10 and reproducibility may be obtained. As a result, 
vacuum deposition thin film obtained from this 
source was found to be homogenous in the composition 
of film as compared with the film obtained by using 
the additive substance alone. Besides, the sub- 
15 stances which are somewhat hard to use alone have 
been found to be sufficiently usable when bonded 
with tellurium. For instance, the following com- 
pounds are usable: Ti-Te, V-Te, Ta-Te, Cr-Te, Mo-Te, 
W-Te, Mn-Te, Pe-Te, Co-Te, Ni-Te, Pt-Te, Cu-Te, 
20 Ag-Te, Zn-Te, Cd-Te, Al-Te, In-Te, Tl-Te, Si-Te, 
Ge-Te, Sn-Te, Pb-Te, As-Te, Sb-Te, Bi-Te, S-Te, 
Se-Te, Au-Te. Above all, when Te compounds such as 
Ge-Te, Sn-Te, In-Te, Pb-Te, Sb-Te, Se-Te, Zn-Te, 
Al-Te, Bi-Te, Cu-Te and Au-Te were used either alone 
25 or in combination, vacuum deposition thin films of 
extremely excellent recording and erasing 
properties were obtained. 

These Te compounds may be used also in combination 
30 of aforesaid single elements or compounds thereof. 
- For example, vacuum deposition sources combining 
Ge with. Sn-Te, In-Te, Pb-Te, Sb-Te, Se-Te, Zn-Te, 
Al-Te, Bi-Te, Cu-Te, Au-Te, etc. were found to 
produce erasable optical recording thin films 
35 extremely excellent in stability, reproducibility 
and characteristics. 
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in the composition of the mixture the ratio by 
weight of the additive should be preferably 10 wt.% 
to 40 wt.%. When a tellurium con^und was used, 
erasable vacuum deposition films were obtained in a 
5 relatively wide range of content, and the 

characteristics were not significantly changed if 
the content is small, and this method was found to 
be extremely effective for enhancing the reproduci- 
bility. 

10 

The role of Ge to raise the crystallization tem- 
perature of Te in iTeOxl (0 < x < 2) thin film and 
to enhance the thermal stability of film was already 
proposed (for example, as disclosed in the Proceed- 

15 ings of 1983 Japan Display, p. 46) . At the same 
time, Ge added together with tellurium compound to 
the sintered body was found to be contained in the 
film at good reproducibility, at a concentration 
according to the concentration of addition. For 

20 example, when Ge is used together with Sn-Te, In-Te, 
Pb-Te, Sb-Te, Se-Te, Zn-Te, Al-Te, Bi-Te, Cu-Te, 
. Au-Te, etc., stable recording thin films were 
obtained at good reproducibility ^en the Ge content 
B was in a range of 0 to. 10 wt.%, that is, 

25 0 < B < 10 wt.%, or the content of about 0 to 10 

mol% in the film European Patent Application 843021-93. 
When the addition of Ge exceeded 10%, it was 
difficult to crystallize the film at a short pulse. 

30 The method of forming a [TeOxJ thin film containing 
the additives by using thus obtained mixture vacuum 
deposition source is applicable to the same system 
as shown in FIG. 3. The degree of vacuum of vacuum 
area 37 may be about lo"^ Torr to 10~ Torr, and in 

35 particular below lo"^ Torr, a strong filxs high 
adhesion is obtained. For example, the mixture is 



put in a quartz container 40 and heated from 
outside by a coil heater 42, and a thin film of 
iTeOx] containing the additive substance is evaporat- 
ed and formed on a board 46 placed on a support 

' HIT ''inno temperature is somewhere 

between SOQoc and 1,000-C, and the evaporating 
speed and film composition may be controlled in 
thxs range. The coil heater 42 is connected to an 
external power source 50 through electrodes 48, and 
10 is energezed to heat. 



The mixture vacuum deposition source, which is 
prepared by producing a large quantity of mixture 
and dispensed by necessary portions, is homogenous, 
15 and contributes to enhancement of reproducibility. 

By annealing the mixture in an inert gas of n Ar 
or the like, affinity among components is improved, 
^- and sudden boiling in vacuum deposition or other 
^ 20 accident may be eliminated. Howeveri if the 
Q annealing temperature exceeds the sintering tem- 

perature of the main material, the ch«--oc..i„cxwo 
of the sintered body a«-« Varied ."Therefore , the 
^ annealing tempefature should be set somewhat lower 

^ 25^thap-'the firing tanperature. 

^ As the method of heating at the time of vacuum 

1^ deposition, aside from the method of heating, the 

^ entire surface from outside by using a heater as 

30 mentioned above, it is also possible to heat locally 
and quickly by using an electron beam, in this 
case, it is easier to heat by using the source in 
- pellet form, for example as shown in pig. 4, by 
compacting the powder of mixture body and forming 
35 into disc shape. As compared with the heater methco, 
the electron beam method has been f our.d to bring 
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about the following advantages: (a) it is also 
possible to elevate the pellet temperature suddenly 
and locally, and the deviation in composition is 
smaller than that in heater method, (b) since the 
5 response is quick, it is easier to control the 
evaporating speed, and (c) , as mentioned later, 
humidity resistance is improved. The film made by a 
method of using the sintered body as main material 
is denser in the film structure than the film made 

10 by other methods, and is therefore considered to be 
less susceptible to ambient air. What is more, the 
thin film heated by electron beam is further denser 
and more homogenous in the film structure and is 
practically free from effects of ambient air, so 

15 that the deterioration by humidity is considered to 
be small. 

The present invfention is further described below by 
referring to the embodiments. 

20 



Using TeO£^powder''ai»4 ^Cu powde r as the starting 
materials, 111.72 graffl^?^^SeO^~~t^iaQut^0 . 7 mol) and 

25 19.68 gram of Cu (about 0.3 mol) wer^Sn^xed^ 

together with a small quantity of alcohol accoraSHg^— 
to a method as mentioned above. A hundred grams of 
thus obtained mixture powder was put on a quartz 
boat and heated in an electric furnace. A specimen 

30 was put in a furnace core tube, and while passing N2 
gas at a rate of about 2 liters/hour, . the furnace 
temperature was raised to reach 7p0«'C ;!» about 30 
minutes. After holding the state for about two 
hours, the specimen was drawn out to the low tem- 

35 perature zone of the furnace to be cooled. About 
an hour later, when the specimen was taken out of 
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within the range of 15 mol% to 80 inol%, i.e., 
15 < o < 80 inol%, a stable yellowish brown 
transparent film was obtained, and it was darkened 
when irradiated with a semiconductor laser beam. 

As a result of composition analysis by use of Auger 
electron spectral method, the deviation of com- 
position in the film thicknesswise direction was 
practically none and the composition was homogenous, 
10 and it was found that the 0/Te value decreased in 
the direction of high mixing ratio as shown in FIG. 
X 0 • 



15 Embodiment 3 

AS a result of similar experiment in a mixing ratio 
range of 0 to 100 molt by using Al instead of Cu 
used in Embodiment 1, black sintered bodies were 
. obtained in the mixing ratio range of 10 mol% to 80 
20 molt. When these sintered bodies were similarly 
evaporated as in Embodiment 1, the optical density 
of obtained thin films was extremely small in the 
mixing ratio range of 0 to 20 mol%, and notable 
density change was not obtained by irradiation with 
25 semiconductor laser beam, when the mixing ratio 
was over 60 mol%, the optical density was raised, 
but the film was unstable and changed from dark to 
black color at room temperature, when the mixing 
ratio a was in a range of 20 mol% to 60 mol% i e 
30 20 mol% < a < 60 mol%, stable yellowish brow,^ fiim^ 
were obtained, and they were darkened when irradiat- 
- ed with semiconductor laser beam. As a result of 
analysis of composition by Auger electron spectral 
method, it was found that the O/Te ratio va-ied 
35 sensibly to the addition cortc«itration of =^ 
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the furnace, a dark brovm glass-like solid material, 
that is, a sintered body was obtained. 

This solid material was taken out of the quartz boat, 
5 and part of it was evaporated in a vacuum deposition 
apparatus as shown in FIG. 3. At a degree of vacuum 
of 1 >« 10~^ Torr emd heater temperature .of 700 'C, 
about 200 mg of a small lump of the sintered body 
was put in a quartz container and heated. As a 

10 result, a slightly yellowish brown transparent [TeOx] 
thin film was formed on an acrylic resin board in a 
thickness of about 1,200 A. When this thin film was 
irradiated with a semiconductor laser beam of 
wavelength (X) of 830 nia focusing through an optical 

15 system as shown in FIG. 7, the illuminated part was 
found to be darkened. 



Embodiment 2 

20 In embodiment 1, as a result of similar experiment 
by varying the mixing ratio o of Cu to the TeOj 
powder in a range of 0 to 100 mol% at 5 mol% 
increments, dark brown uniform sintered bodies were 
obtained in a mixing ratio range of 0 to 90 mol%. 

25 When these sintered bodies were evaporated similarly 
as in Embodiment 1, when the mixing ratio a was in a 
range of 0 to- 15 mol%, i.e., 0 < a < 15 mol%, the 
optical density of the obtained thin films was 
extremely small, and notable density change was not 

30 obtained by irradiation with semiconductor laser 
beam. When the mixing ratio a was over 80 mol%, 
i.e., o > 80 mol%, the optical density increased, 
but the film was ^instable, and the evaporated part 
was a brown transparent film but shortly changed at 

35 room temperature until becoming an opaque, slightly 
metallic, black film. When the mixing ratio a was 
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Embodiment 4 

instead of Cu powder, Al, si, Ti, v, cd, in, Sn, 
Sb, Ta, W, Cr, Mn, Fe, Co, Ni, Zn, Ge, Mo, s, Se, 
and C powder were used, and individual sintered 
5 bodies were obtained in the experiment conforming 
to Embodiments 1 and 2. Among them, when Sb, Pb, 
Al, In, zn, Bi, Ge, Se, and Cd were used, glass- 
like homogenous sintered bodies with black 
yellowish brown, black, dark brown, black, 'grayish 
10 brown, yellowish brown, reddish brown, and grayish 
brown colors were obtained respectively. when Al, 
Sb, Pb, m were used, homogenous glass-like sintered 
bodies were obtained in a wide range of mixing 
ratxo, like the case where Cu was used. But when 
15 Si, c, Mn were used, slightly nonhomogenous sintered 
boides were obtained. 

These sintered bodies were heated in a vacuum, and 
thin films of [TeOx] (0 < x < 2) were obtained 
20 individually. 



Embodiment 5 

Next, by using plural reducing substances M, a method 
25 to control the characteristics of [TeOx] thin film 
finely was studied. The reducing substances 
mentioned in Embodiment 4 are not identical in 
reducing ability, but are divided into those which 
are oxidized and react violently with a relatively 
30 high reducing ability such as MO and M,0-, and 

others which are slightly oxidized and ?eact mildly 
with a relatively low reducing ability such as MO 
and M2O. Therefore, by combining these two types, 
it is possible to control finely. As a result of 
35 Embodiment 4, i-. was found easy to use particularly 
Al and Cu as the representatives of the former 
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group and latter group, respectively. 

Accordingly, by mixing Al and Cu to TeOj at various 
mixing ratios, the mixture was heated for 2 hours at 
5 700»C in gas atmosphere, and dark brown sintered 
bodies were obtained. Using 200 mg of each sintered 
body, as a result of heating in a vacuum of 10~ 
Torr by heater, films with characteristics 
corresponding to slight changes in the mixing ratio 

10 were obtained. The results were further examined by 
irradiating with semiconductor laser, and thin films 
particularly suited to recording characteristics of 
optical information were obtained at the Al mixing 
ratio and Cu mixing ratio of 15 mol% < 

15 < 50 mol% and 20 mol% < < 60 mol%, or, when the 
two elements axe mixed at the same time, 
50 mol% £ <*i"''°'2 — n»oi*- 



20 Embodiment 6 

Among the sintered bodies obtained in Embodiment 5, 
a product of which starting composition was 
(Te02)3o(Al)3o{Cu)40 mol% was selected, and 
pulverized into powder from. About 2 gram of this 

25 powder was weighed, and pressed and shaped into a 
pellet measuring 20 mm in diameter and about 1.5 mm 
in thickness by use of a press jig ac shown in 
FIG. 5. The press pressure was 5 tons/cm^. 

30 When a thin film was evaporated and deposited on a 
pyrext board by use of the pellet by heating with a 
heater in. a system as shown in FIG. 3 in, one method 
and by heating with an electron beam in another 
method, slightly yellowish brown thin films of 

35 [TeOxl were obtained. When these two films were ur 
in a theremostatic oven controlled at SO'C and 901 
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relative humidity and changes in the transmission 
were measured at regular intervals, curb b of the 
thin film heated by electron beam was smaller in 
changes than curb a of the thin film heated by 
5 heater as shown in fig. 6, and the fomrer fii„, was 
found to be less susceptible to humidity and much 
Stabler. 



10 Embodiment 7 

An optical disk was experimentally formed on a pmma 
(polymethylmethacrylate) resin board of i.i mm in 
thickness and 200 mm in diameter rotating at a speed 
Of 150 rpm by evaporating and depositing a thin fiia 
15 Of fTaOxJ (0 < X < 2, having a thickness. of about 
1,200 A at a spaed of 3 A/sec, by using a pellet of 
which starting composition is (TeO,) ^(a1) 
in an electron beam heating sys^J^l'^TJa'C '"' 
Embodiment 6. 



20 



using this disk, a test recording was conducted in a 
system as shown in PIG. 7. The light 72 leaving the 
semiconductor laser 70 was changed to a guasi- 
paraMel light 76 by a first lens 74, shaped in a 
25 round shape by a second lens 78, and returned to a 
parallel light by a third lens 80, and was converged 
into a spot light Of wavelength limit of about o 8 
»i» by a fourth lens 84 by way of a half mirror 82 * 
^e recording film on the disk 88 irradiated with' 
30 thxs Circular spot light is darkened to record 

Information. Thus, by modulating the semiconductor 
laser, information signals can be recorded on the 

35 Photosensitive diode 96 detected the signals by 
receiving the reflected light 90 from the disk 
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surface 88 through a half mirror 92 and a lens 94. 

When the semiconductor laser was modulated at a 
single frequency of 5 MHz and the disk 
5 rotating in the direction of 98 at a speed of 1800 
rpm was irradiated with the laser beam havxng an 
irradiating power of 8 mW, the information was 
recorded. The C/N ratio was measured by use of a 
spectral analyzer, and 60 dB was obtained. 

10 

Ta mbodiment 8 _ , 

The powder^hat was obtained by pulverxzxng the 
solid material produced in Embodiment 1, and Sn 
15 powder were mixed at the ratio by weight of 0, 5. 
lo. 20, 30, 40, and 50%, and the thin film was 
evaporated and deposited by use of the mxxture xn a 
system shown in PIG. 1. At the degree of vacuum of 
• 1 ' 10-^ Torr and heater temperature. of VSO-c, each 
^0 powder of 300 mg was put in a guartz f^^];^ 
heated, and yellowish brown transparent 
were formed on a acrylic resin board xn a ^J^^^ 
..t^iclcness of 800 k to 1,200 When the thxn fxlm 
was irradiated with a semiconductor ^^am wxth 
25 wavelength of 830 nm for 1 ysec as a weak Ixght of 
about 1 mw/ym^ by converging slightly of f focus 
ti^rough an optical system, it was darkened. Usxng 

sLe semiconductor laser beam, when the .darkened 
«ea was reirradiated on focus for about ^0 ysec 
30 at a high intensity of about 5 mW/uS ^^^^ 
area returned to the original yellowish brown color 
in the film whose Sn content was in a range of 

to 40 wt.*. However, if the Sn content^was 
less than 5 wt.%. the film did not return to the 
35 origin.1 state completely, and if the content was 
ove! 40 wt.%, there was no reversibility at all. 

BAD OFtlGiNAL 
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^ a result Of close examinations of transmission 
and reflectivity of the films after recovery 
reversible changes were repetitively observed in the 
Sn content B having range of 10 wt.% to 30 wt % 
i.e.^ 10 wt.% < 6 < 30 wi- ft ' 



jEmbodimen-h q 

10 those whose starting composition was (TeO ) (ai> 
(Cu,,, mol* were selected, and pulveri.ed^f 
powder. The powder was mixed with Ti, v Ta Cr- 
MO, „n, .e, Ki, p., cu, .g, zn, Cd 

15 ei;he"'ar' 

0 to 50 wt.% at 5 wt.% increments, and a sa.e 
experiment as in Embodiment 2 was conducted. As a 
result, erasable yellowish brown thin films were 

20 rrnn " ""^'^ ' ^° ^'^ 40 

20 wt.% (10 wt.% < B < 40 wt.%) in the case of 

independent additives, or 20 wt.% to 60 wt % 
(20 wt.% < B < 60 wt.%, in the case of oxides. 
Above all When 2n, Cd, In, Tl, Ce, Sn, Pb, As, sb, 
B. s, and Se were -used alone, the affinity for the 
25 sxntered body, the main material of the source, was 
good, and a uniform vacuum deposition fil„. was 
Obtained at a low heater temperature at the time of 
vacuum deposition, m particular, when using the 

30 irZT:"^"^'' ™ "^^^ ^^^^ 

to'7^0, r """^"^^-^ sufficient at 400'C 
bill! T ^'''''^ ^ePo^itlon at high reproduci- 
bility could be performed easily, when the 
additive content B was in a range of 10 wt.% to 30 
wt.% (10 wt.% < , 30 wt.%), thin fil„s 

^5 particularly excelling in repetitive characterist^ - 
were obtained. -t-t-t.. 
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TO the contrary, when elements of relatively low 
vapor pressure such as Ti, Fe, Co, Ta, Ni, Pt, W, 
and Cr were used. It was difficult to form a 
uniform film evenly mixed with the predominant 
5 sintered body. 



Embodiment 10 

AS the additives, tellurium compounds of various 
10 elements were studied. As the sintered bodies, 

those whose starting composition was (TeOj) 30 <A1) 30 
(Cu) 40 mol% were used by sintering in the same method 
as that in Embodiment 1. 

15 AS the tellurium compound, TeSn was used, and was 
mixed well with the sintered body at mixing ratio 
a of 0 to 50 wt.% (0 < o < 50 wt.%). About 2 gram 
of this powder was weighed, and was pressed and 
formed into a pellet measuring 20 mm in diameter and 
20 about' 1.5 mm in thickness by using press jig. The 
press pressure was 5 tons/cm^. When this pellet 
was heated in a vacuum of 1 ^ lO'^ Torr in a system 
as shown in FIG. 3 with an electron beam of 5 kW 
output, a very homogenous thin film was formed on 
25 an acrylic resin board in a thickness of about 
1,000 A at a speed of 10 ^/second. When the 
characteristics of this thin film were measured by 
varying the power of illuminating light and 
irradiation time by use of semiconductor laser and 
30 optical system, thin films extremely excelling in 
repetitive performance were obtained in a wide 
range of additive content B of 10 wt.% to 40 wt.% 
(10 wt.% 1 B < 40 wt.%). When the content was below 
10%, a sufficient, erasable characteristic was not 
35 obtained, and when it vl.- over 40%, a film of an 
extremely Te content was obtained, which was found 
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to be lowered in the stability. 

Embodiment U 
5 When a same experiment as in Embodiment 10 was 
conducted by using Ge-Te, Sn-Te, In-Te, Pb-Te 
Sb-Te, Se-Te, Zn-Te, Al-Te, Bi-Te, and Cu-Te as 
tellurium compounds, vacuum deposition sources 
Which are easy to evaporate, good in reproducibility, 
10 and capable of producing erasable films were obtained 
also in the same addition density range of 10 wt % 
to 40 wt.%. 



15 Embodiment 12 

Difference in characteristics due to difference m 
heating method was observed, m Embodiment 10, the 
mixing ratio of TeSn was selected at 20 wt.%, and 
the mixture was heated by a heater as shown in PIG. 
20 3 in one method and by an electron beam in other 
method. As a result, apparently identical 
slightly dark thin films were evaporated and 
deposited on a pyrex board, when these two films 
were put in a thermostatic oven controlled at 50»C 
25 and 90% relative humidity and changes in the 

transmission were measured at regular intervals, it 
was found, as shown in fig. 6, that film b by 
electron beam heating was samller in changes 
less susecptible to humidity, and stabler than film 
30 a by heater heating. 

Next, by using plural additive , substances , a method 
to control finely the characteristics of the 
recording thin film mainly co.-nposed of [Te- ] to be 
35 obtained was studied. The additives mentioned in 
Embodiments 9, 11, etc. were not constant in the 
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vacuum deposition characteristics or behavior in the 
film. For instance, there were certain substances 
which act to raise the phase transition temperature, 
and others which act to shorten the irradiation time 
5 required for phase transition. 



Kmbodlment 13 

Using Sn-Te as the component to enhance the erasing 
10 function, and Ge as the component to promote the 
stability of film, vacuum deposition was performed 
in the same method as in Embodiment 9 by varying the 
content of each additive, and erasable and stable 
Uiin films were obtained in the additive content 
15 having range of 10 wt.% to 40 wt.% (10 wt.% < 6 < 40 
wt-%) . In particular, in a range of 15 wt.% to 30 
wt.% (15 wt.% < B < 30 wt.%), the repetitive 
performance was very good, and recording and erasing 
of 100,000 times was confirmed. 

20 

FIG. 8 shows the changes in the darkening temperature 
at various contents of Ge with the TeSn content fixed 
at 20 wt.%. When the Ge content was 8 wt.%, the 
transition temperature shifted to a considerably high 
25 200°C and a large laser power was required, and 

when it was 10 wt.%, the temperature climbed higher 
to 240"C, and the transition was difficult in a film 
containing more Ge. 

30 

Embodiment 14 

The SnTe used in Embodiment 13 was replaced by inTe, 
PbTe, Sb2Te3, SeTe, ZnTe, Al2Te3, Bi2Te3, and CU2Te, 
B-s vacuum deposition was performed. As a result, 
35 sone effects were obtained as those in Embodiment 13. 
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Embodiment 15 

^Ploying this vacuum deposition «thod. . aisk for 
21!^^ "^'■"'^"^ -Peri^entaaiy produced. 

5 Tilt I ^-r""^"' '-'^ = syste. as shown 
in PIG. 9. First, when a disk surface 100 rotating 
« a speed of l.eoo r^ „as irradiated with :he i^^,t 
of se^conductor laser 102 by . l„er spot li,ht iT'- 
defined i„ the half-vlaue intensity distributLn of 

W radial direction in a total power of 10 „„ by use 
of lens system 104, mirror 106 and lens 10., the 
illuminated area was darkened, and a black ;r.ck 

112 was formed. 

15 Next, the light of other semioonductor laser 122 was 
converged into a circular spot light 124 of o" ^ 
r^ced to the limit of its wavelength .30 „ IZ^ 
other lens system 114, mirror 116, half mirror 118 

tailed black track U2 was irradiated with the light 
Having total power of . „w, iliu„,„,,,, 
returned to the original state, and a bit group m 
by recording of signals was formed. 

25 

the disk was focused by a lens system 130 for 

re^rT"' ^ 132 to be 

read when the C/N was measured by using a 
30 spectral analyzer, 58 dB was obtained. 

light 110, the recorded bit 126 was erased, and no 
signal could be detected by specure.1 analyzer. 
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CLAIMS 

A method of producing an optical recording 
medium, which comprises the steps of . , 

(a) heat treating a .rixturc of tellurium dioxade and a 
reducing agent M so as to cause reaction of said. tellurium 
dioxide with said reducing agent and production of a sxntered 

body, and . . 

(b) producing an optical recording layer comprxsxng a 

l^ellurium compound on a substrate by vacuum deposition usxng 
said sintered body or a body obtained therefrom as the 
evaporation source. 

2. A method according to claim 1. in which M is 

at least one of Cu, Al, Sb, Pb and In. 

3 A method according to claims 1 or 2, in which 

m' constitutes 15 to 80 mole % of said mixture. 

, A method according to claim 2, in which M is Cu 

in an amount of 15 *o 80 mole % of said mixture or Al in an 
amount of 20 to 60 mole % of said mixture. 

, A method according to claim 2, in which M is a 

fixture of CU and Al, which are preferably mixed simultaneously, 
preferably in an amount such that Al is present as 15 to 50 
Lie % of said mixture, Cu is present in an amount of 20 to 
60 mole % of said mixture, and the total amount of Al plus Cu 
is 50 to 80 mole % of said mixture. 

A method according to any of claims 1 to 5, in 
!hich the sintered body obtained in step (a) is ^^-^^Jl^^^^^'' 
step (b), with an erasability-enhancing additxve, preferably 
in an amount of 10 to 40* by weight of the mixture. 

7 A method according to claim 6, in which said 

» <in Se Bi. In and Zn, and/ or 

additive is at least one of 6e, Sn, Se, bi. 
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telluride. 
8. 



tlllurlde l"" T!"'" """"'•^'"^ 7, in which the 

tellurade as at least one telluride of Sn In Pb Sh 

Se, Zn, .1, Bi, Cu or .u, optionally to.e;he:' Jt^ 

Ge 1« n according to clai„ 8, in which the 

Ge .s present in an amount of up to 10^ by weight. 

10. A method of producing an optical recording 

medium comprising (a) mlxinff at 

M .eleetea f.„„ si. tT'^V Z T T"''"* 

3 v^e, Mo^ Cd^ In, Sn, Sb , Ta Ri pk o ^ 

:::: r'-'z t-^ ^ 

2'l00-,« (0<».<80 mole «) „d „ptl„„allv .n 

Sintered material ^« « 

maT^eriax in a vacuum, and forminff a teil,.^,-. 



said evaporation source. ^ 
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